Purification and characterization of a cyclic GMP-stimulated cyclic nucleotide phosphodiesterase from the cytosol of human platelets.
A cyclic GMP-stimulated cyclic nucleotide phosphodiesterase was purified to near homogeneity from the 150,000 g supernatant fraction of human platelets by a combination of DEAE-cellulose chromatography and cyclic GMP affinity chromatography. Overall purification was about 7400-fold with a 10% to 15% recovery of activity. On NaDodSO4-containing polyacrylamide gels, the purified enzyme migrates as a single band Mr = 105,000. Phosphodiesterase activity co-migrates with the protein band on native polyacrylamide gels. Both Mg2+ and Mn2+ support the activity of this phosphodiesterase. The enzyme hydrolyzes both cyclic AMP and cyclic GMP with similar maximal rates. The hydrolysis of both nucleotides exhibits positive homotropic cooperativity with S0.5 values of 50 +/- 12 microM for cyclic AMP and 35 +/- 15 microM for cyclic GMP and Hill coefficients of 1.2 to 1.5 for both nucleotides. Low levels of cyclic GMP stimulate the rate of cyclic AMP hydrolysis from 3- to 10-fold. The activity of this phosphodiesterase is not stimulated by the calcium binding protein, calmodulin. The cyclic GMP stimulation of cyclic AMP hydrolysis by this phosphodiesterase may provide a possible regulatory link between the metabolism of these two nucleotides in platelets.